Despite its many benefits to agricultural production, artificial subsurface drainage represents a major pathway for phosphorus losses from agricultural watersheds. In watersheds with a complex mixture of small fields and landscape parcels, the water quality benefits of best management practices focused on mitigating these losses are most likely to be observed at the catchment scale. However, the site-specific nature of phosphorus fate and transport in drained areas exemplifies the need for additional data to guide implementation of conservation practices at the catchment scale.
In the January-February issue of the Journal of Environmental Quality, researchers report on findings from three agricultural subwatersheds in western Iowa where the factors and pathways influencing phosphorus losses from intensively drained agricultural watersheds were studied over a two-year period.
Results from the study indicated that single precipitation events accounted for the vast majority of the annual export of phosphorus and total suspended solids and that even frequent, low-depth events could result in extreme losses. Furthermore, the results provided evidence that in drainage waters, particulate phosphorus losses can exceed dissolved phosphorus losses.
This study demonstrates that phosphorus and total suspended solid losses through drainage are significant and that the presence of drainage did not decrease overall phosphorus export. Thus, conservation practices designed to treat phosphorus in drainage are needed.
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Intermittent Aerobic Conditions Stimulate Bioreactor Denitrification
Denitrifying woodchip bioreactors installed as large pits in the ground are an increasingly popular agricultural beneficial management practice for the removal of nitrate, usually in water discharged from tile drainage. However, the nitrate removal efficacies of these systems tend to decrease rapidly in the field after the first year of installation.
In the January-February issue of the Journal of Environmental Quality, researchers report on using drying-rewetting cycles to reactivate the nitrate removal capacities of bioreactors. Researchers used upflow columns filled with woodchips and fitted with high-frequency sensors in the lab. They showed that columns drained for eight hours once a week had denitrification rates 30 to 80% higher than the control columns kept constantly saturated, with the higher rates observed right after rewetting. The increased availability of carbon for microbes, stimulated by the intermittent aerobic conditions, seems to be the driving factor.
The consequences are that, contrary to conventional wisdom, denitrification may benefit from, at least intermittent, aerobic conditions. As such, bioreactors may have to be actively managed to maintain and stimulate their nitrate removal efficiencies over time. Intermittent aerobic conditions prevail in many environments, including riparian zones, which may explain, in part, their high nitrogen removal potential.
